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SUMMARY QF POLYCHLORINATED DIBENZODIOXING AND DIBENZOFURANS EMISSION RATE RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAAGT-043WDIDFDFSUM
Client Ash Grove Cement Company
Location: Seattle, Washington
MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF
Run 1 Run2 Run 4 Run§ Run6 Run?
3/25/97 325/97 3/26/67 327197 3127197 s2reT
0700 117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1,2, &4 1011 1356 1806 Runs 5,6,&7
Analyte mg/hr ma/hr mgthr mg/hr mg/hr mgfhr mg/hr
2, 3,7, 8Te0D B¢ SRR A 0.854 1.36 161 1.27
TCDDs (total) 183.0 315.7 351.9 28386
1 . ) 223 278 2.08
37.2 105.2 1297 90.70
008 1.49 2.04 1.50
1.10 1.36 1.85 1.44
; 0.732 0.9289 1.48 1.08
l-GCDDs (total) 323 48.9 59.3 48.8
1.2:3,4.6.7,8:HpCDD . 3.97 4.40 8.03 5.46
HpCDDs (total) 8.54 928 16.7 1.5
OCDD 8.54-M 743M 3Z1M 6.0
2, 3; 7, 8FGDF ~ 0437.B 5.05 124 1.7 9.73
TCDFs (total) 3.74 494.1 1238 111 947.9
1, 2, 3, 7, 8PeCDF ~ 0413B 0.854 1.55 1.98 1.46
~ (674 B 1.0 2.04 2.59 1.91
~ 653 14.0 80.0 61.7 45.27
~ 203 0.604 0619 1.91 1.05
~ L2 0:397 0.477 1.57 0.847
3.99 0.531 0.582 2.96 1.36
~ Q740 D165 0.161 0.679 0.335
194 403 5.63 17.9 9.19
203 - 134 1.30 13.0 5.20
~ 218 0.397 0.198 1.73 0.774
287 214 2.04 198 7.98
17.2 1.46 0.867 "7 4.69
Toxic Equivalent (TEQ) 0.044 5.55 0.022 1.87 3.05 5.45 593 4.81

mgfr = milligrams of analyte collected per hour.
U = Undetected at specified detection Emit (DL).

M = analyte detected in the method blank.
B = less than five times the detection imit.
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SUMMARY OF MERCURY EMISSIONS RESULTS
AM TEST - AIR QUALITY, LLC
Flla Name: JAANGT-043WD\HGIHGSM
Cllent: Ash Grove Cement Plant
Location; Seatlle, Washington
Sample Site: Cement Kiln Main Stack
Conditlon: Roller MIit ON
EMISSION CONCENTRATION
Run 1 Run2 Run 4
325197 3125197 3726197
0700 1045 1313 Fletd
0910 1327 1554 AVERAGE Blank
Anaiyle g ] [ ] Ha ug
Marcury Hyg 40 41 38 39.7 0.91
__ EMISSION CONCENTRATION
Run 1 Run 2 Run 4
3125197 3/25/07 3/26/97
Q700 1045 1313 Fleld
0pi0 1327 1554 AVERAGE Blank
Analyte ng/dscm ng/dscm ng/dsem ng/dscm ngldsem
Mercusy Hag 16660 17927 16616 17068 3914
EMISSION CONCENTRATION
Run 1 Run 2 Run 4
26197 3i26197 2126197
0700 1045 1313 Fleld
0810 1327 1554 AVERAGE Blank
Analyte ngidsem @ 7% 02 ng/dsem @ 7% 02  ngldscm @ 7% Oz ng/dsem @ 7% 02  ngfdsem @ 7% O2
Mearcury Hg 21442 23509 20621 21857 500.7
EMISSION RATE
Run 1 Run 2 Run 4
3/25197 3125197 aneier
Q700 1045 1313 Field
0910 1327 1554 AVERAGE Blank
Analyte mg/hr mg/hr mg/hr mgthr ma‘hr
Mercury Hg 3965 4034 arel 3020 89.9
U = Not detecled at specified raporting lmits. ng/dscm = nanograms of analyte per dry standard cuble meter.
B = Less than five times the detectlon imit ng/dscra @ 7% O2 = nanograms of anaiyte per dry standard cublc meter, comrected to 7% oxygen.
ug = micrograms mg/hr = milligrams of analyte emitted per hour.
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AIR QUALITY, LLC

SUMMARY OF MERCURY EMISSIONS RESULTS
AM TEST - AIR QUALITY, LLC
File Name: JAAGT-043WD\HGHGSM
Client: Ash Grove Cement Plant
Location: Seatfle, Washington
Sample Site: Cement Kiln Main Stack
Condition: - Reller Mill OFF
EMISSION CONCENTRATION
Run 5 Run & Run 7
3M27197 3/27197 3127197
0700 1045 1450 Filold
0923 1259 1710 AVERAGE Blank
Analyte ug Lt Hg g Hg
Mercury Hg 1500 1500 1500 ' 1500 0.91
EMISSION CONCENTRATION
Run 5 Run & Run 7
2707 2f27/97 A2TIST
0700 1045 1450 Flald
0523 1259 1710 AVERAGE Blank
Analyte ng/dscm ng/dscm ngfdscm ng/dscm ngfdscm
Mercury Hg 7936561 814332 811249 806411 489.2
EMISSION CONCENTRATION
Runb Run 6 Run?7
arzvor 3127197 3127197
07060 1045 1450 Fiald
0923 1259 1710 AVERAGE Blank
Anslyte ng/dsem @ 7% O3 ngdsem @7% 02  ng/dsem @ 7% 02  nogldsem @ 7% 02 ngfdsem @ 7% O2
Mearcury Hyg 861855 832295 756803 816984 493.9
EMISSION RATE |
Run & Run 6 Run?
3127197 anror 3127197
0700 1045 1450 Flsld
0923 1259 1710 AVERAGE Biank
Analyte mg/hr mgfr mg/hr mg/lhr mgfhr
Mercury Hg 141499 143757 138298 141185 85.7
U = Not detacted at specified reporting fimits. ng/dscm = nancgrams of analyte per dry standard cublc meter.
B = Less than five imes the detection Iimit. ng/dscm @ 7% O2 = nanograms of analyte per dry etandard cuble meter, corrected {o 7% oxygen.
ug =micregrams mgfr = milligrams of analyte ewmitiad per hour.
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Mercury Study - March, 1957

Ash Grove Cement Company - Seattle, WA Plant

47

[ Stack Emissions 1
1 2 4 avg
Roller Mill ON 03/25/97 03/25/97 03728197
. 07.00 10:45 13:13
Mercury 09:10 14:58 15:54
Stack - yug 40 41 38 40
Stack - ng/dscm 16660 17927 16616 17068
Stack - ng/dsem @ 7% 02 21442 23509 20621 21857
Stack - mg/hr 3085 4034 3761 3920
Stack - Ib/hr 0.008733 0.008885 0.008284 0.008634
02-% 10.1 10.3 0.7 10.0
- |flowrate - dsefm 140070 132425 133221 135239
stack temp - °F 228.9 2255 232.3 228.9
5 6 7 avg
Roller Mii! OFF 03/27197 Qa/z7/97 03/27197
07:00 10:45 14:50
Mercury 09:23 12:59 17:10
Stack - ug 1500 1500 1500 1500
Stack - ng/dsem 793651 814332 811249 806411
Stack - ng/dscm @ 7% Q2 861855 832295 7566803 816984
| Stack - mg/hr 141499 143767 138208 141185|"
Stack - lbshr 0.311672 0.316645 0.304621 0.310979|
02-% 8.1 7.3 6 7.1
i - |flowrate - dscfm 104823 103880 100325 103046
i+ |stack temp - °F 395.8 424.8 431.3 417.3
— | Stream Feed Rates |
Roller Mill ON Roller Mill OFF
Run 1 2 4| avg 5 6 7] avy
Roller Mili Raw Feed tph 172 205 191 189 0 0 0 ‘ 0
Roller MIll Spray Water {tph 3.83 3.83 3.83 3.8 0 K] 0 0.0
Kiln Feed tph 157 156 1565 166 154 154 169 166
[Baghouse Return Dust Jtph 17.2 20.5 19.1 18.9 12.3 12.3 12.7 12.4
[Whole Tires iph 1.58 1.53 1.08 1 1.26 1.5 0 1
Raw Coal tph 9.36 578 12.7 9.3 11 11.8 14.7 12.4
- |Clinker tph 95 94.4 93.8 94.4 93.2 93.2 96.2 94.2
i
AGCS2M000166
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Ash Grove Cement Company, Seattle Plant
HAPs Test Baghouse Inlet Temperature and Material Throughput Rates

144

Procoss Condition Roller Mill Running Roller Mili Down

Run # 1 2 4 5 L] 7 Notes
Date 3/25/97 | 3/25/97 | 3/26/97 | 3/27/97 | 3/27/97 | 372707

EPA Source Test Method 101A

Time 0700-0010]1045-1327]1313-1550[0700-0923| 1045-1259[1450-1710
Baghouse Inlet Temp., deg. F 237 230 235 502 496 507 1
Roller Mill Raw Feed, tph 172 205 191 0 0 0 1
Roller Mill Spray Water, tph 3.83 383 3.83 0 0 0 2
Kiln Feed, tph 157 156 155 154 154 159 1
|Baghouse Return Dusf, tph 17.2 20.8 19.1 12.3 12.3 12.7 3
Whole Tires, tph 1.59 1.53 1.08 1.26 1.50 0 1
Raw Coal, tph 9.36 5.78 12,7 11.0 11.6 14.7 4
Clinker, tph 95.0 94.4 93.8 93.2 93.2 96.2 5
EPA Source Test Method 23

Time 0700-1013]1117-1435|1303-1613]0700-1011]1045-1356] 1455-1806
Baghouse Inlet Temp., deg. F 236 228 235 500 496 504 1
Roller Mill Raw Fead, tph 175 211 191 0 0 0 1
Roller Mill Spray Water, tph 3.83 3.83 3.83 0 0 o 2
Kiln Feed, tph 157 156 155 154 156 160 1
Baghouse Return Dust, fph 17.5 21.1 19.1 12.3 12.6 12.8 3
'Whole Tires, tph 149 1.58 1.08 1.39 1.36 0.32 1
Raw Goal, tph 8.26 6.58 12.7 10.9 11.6 13.8 4
Clinker, tph 95.0 94.4 93.8 93.2 94.4 06.8 5

1) from process computer report

2) from Nate Fernow: mill spray averages 15 gallons per minute
3) from Nate Fernow: roller mlll cyclones are 90 % effictent, kiln preheater top staga is 92 % efficlent
4) pulverized coal to kiln and calciner from process computer report *1,03/1.008 for 3.0 % molsture in sampled
raw coal and 0.8 % molsture in pulverized coal according to Pat Noon. Natural Gas also in use,

5) kiln feed*0.92/1.52

417197, 3:561 PM, 970417A.XLS
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Uer 4.7a B 15,5931

fish Grove Cenent Wes

FLS Automation . 3 Rpr 1997
Plant Report 73 SPARE

FLOW RWTE NAT.GAS CALCIN............

* FLOV RATE KILN PF. FEED.............

FLOW RRTE CALC. PFLFEED.........0vr.

TIRE WEIGH SCALE LEAMR......... ...,

..............................

RAW MEAL TO KILN FEED
BAGHOUSE INLET TEWP.

30 TH G5TOTFLY
KILN-FEED

............................................

465075.F11  463140.F[1  431370.F11
463210.F11  751210.F11

||||||||||||||||||||||||||||||||||||||||

.....................................

..............................

................

11300 443 1% 0.5
12:00 6 154 163.7
13:00 4% 158 -0.2
14109 473 154 -0.1
15346 400 1% 0.2
14:00 204 152 1117
17300 235 167 16%.8
18109 412 e 0.2
iFa00 44y 1% -0.2
20:00 5% 157 -0.1
21300 444 154 -0.2
22400 a9 134 -1
2300 i 151 -0.2
J:00 410 152 -0.2

2048 100 105 0 B
wors 0w ws o o Y
3656.8 0.5 105 b 86
67 0.5 1.5 1 W
W56 065 103 @ &7
2007 070 W0 0 W

62,7 0.65 W1 1 B
6 05 104 1 W
3200.8 0.50 (.0 8 86
2067 05 %8 0 86
0738 051 105 0 8
0627 051 1.9 0 B6

6.7 0.4 110 0 86

6.8 0.6 11 0 86
1767 050 143 0 86
080.8 051 1.3 0 86
3290.8 0.5 1.4 & 86
3318 051 109 0 B

W57 050 W01 6 8

s 05 W0 6 06
3767 0.60 10.5 86

3226.7 0.60 10,8 ¢
0.9 D60 199 0 B
361 060 1122 ] 87 ,r

367 0.8l 112 ] 4
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FLS Nutomation 3 Ror L8997 Yer 4.:a B 15,541 Hsh Srove [ement Hes

FLOY RATE HRT.GRS CALCIN...... e e e e FLOW RATE HAY'L GRS KILA
FLOM RATE KILH PF. FEED.....cocoivi i . e e e e ey .

COFLOW RGTE CALL. PFLFEED.....ooviiicieinnn. . . . . T T T

TIRE WEIGK SCALE LBAHR......... ... ..., . ' . . . C e e s

P R N N I N BT I R A RPRPRIY L R N I I AR I R

FLOW SUMMATION FEEDERS..... . . . L
RAMMEAL FOKILN FEED . . ..
GAGHOUSE INLET TERF, . L L

342030.711 O5TDTFLN 455075, 111 A63140.F11  431570.F11

RILN-FEED 463210.FI11  751210.FI1
Bl deoF  t/h trh th th o LA (FN
300 agy 151 -2 67 det 1.2 0 34 3/25
100 B9 5% low.s 9307 0.al 112 (T
206 36 15% 167 3ea.y 057 10.8 T
300 250 1sl 1476 3tie.i  B.5: 1.3 T
00 D6 158 1673 3278.7 6.51 10.4 ¢ §
5500 73 160 1eS.® 098 9,57 1046 0 @
$100 B4 i fel.0 dite.2 0.5 196 0 %
Fagl {36 i7: lad.a 3aie.s  G.eU (0.7 g ia
§e00 237 154 U719 3i55.6 0.8b 110 ¢ B8 }-- — M jo1A, #i
gig 737 159 1723 309.8__0.61 6.1 §_ 683
0 736, 159 179.7 545,46 0.61 5.3 485 1 —|~h23, Rt
T TN WA X! U bEh
1:00 1% 156 199.8 3275.7 0.6l 5.9 ) 435 }___ Miol A, Rusn #2
300 25 156 0.7 42,7 661 bt 485
15:00 118 154 215.7 5176.7 1,50 5.9 o sa \ |
1500 235 [57 2188 e 0.5 7.5 0 4 123, R 2
fe:do — 349 157 0.¢ 32267 9.52 7.6 9 all
17:60 45 158 2.4 8427 D51 9. 0 145
18:00 45 158 2.4 29997 0.57 105 0 8
W0 sle ja 2} BB 097 187 i B
W) 207 153 1515 i957.5  6.91 9.0 9 8
itbe 37 158 1897 07 0,97 0.0 T
2499 13t 113 W2 0,97 9.8 IR P Y
RERE L i3 5 180.4 Higd Ln F.4 ] §7
§:00 237 155 1793 Jed.g Lol 9.5 0 Lol

AGCS2M000170
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FLS Aukoration 3 fpr 1997 Ver 4,.2a B 15.59.58 f#sh Grove Cement Nes

FLOW RRTE HAT.OAS CRLEIN. .. vv e i i ciiiae e i s e v a e r s FLOV RETE HAT/L GAS KILN
—FLOW RATE KILH PE. FEED....oiivvvi e iiiarieens L e e e e e

FLOW RATE CALE. PRFEED.......cvvivniinnivennns . . . T e

TiRE WEIGH SCALE LBAHR...........coooeut . ) . . . . N

............................................................

FLON SUIRIATION FEEDERS..... . . . . . . . . . L e
RAW MEAL TO KILN FEED . . . . . . . . : . e
BAGHOUSE IRLET TEHP,

3a2030.T51 O5TOTFLM 445075.F11  463140.F1F  431370.F1

KILH-FEED 463210.FI1  751210.F11

Bt degf  t/h t/h t/h  t/h CFM CF

0000 237 185 179.8 He0.p 101 8.5 0 01 3/z4

60 237 154 178.9 6.0 L0195 0 10 |

200 236 160 180.2 32678 100 0.0 0 10

B0 2% 12 180.9 33,8 100 100 0 19

400 IV 162 1816 208.8 L1 0.0 0 1w

5:00 238 159 179.4 We.7 101 W3 ¢ 10

00 239 163 180.0 047 100 100 0 102

7100 327 156 185.4 e 101 9.9 0 1N

B100 446 (59 0.2 67 101 9.9 0

900 444 135 -0.2 2959.7 L0203 0 108

10100 449 155 0.2 9.8 112 102 0 16

1100 452 154 -0.2 2457.6 112 104 b 100
P 445 156 0.2 0.0 3.04 105 0 00

13:00 236 150 179.8 67 122 105 0 1) :

a7 153 1957 0.8 taz 105 1 10 },_ Mol By e 2 H 2 M23, Run Y
15400 232 156 197.4 6.7 L1 105§ 102

losid 138 154 172.2 9.0 3.5 104 1 102

Uie 226 152 108.0 0948 t.21 a1 10t

1800 23157 1955 8537 L2 1.4 1 1@

19600 234 140 1940 538 L0 103 1 16

000 25 lod 204.0 Vs 00 103 1

a0 B 156 1961 w932 L %R 1 18

s B8 [ 1930 6.7 147 .6 0 10 y

B0 B9 153 1861 w8 L1991 0

00 B2 182 1354 0.6 315 93 i 18

AGCS2M000171
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FLS Avtomation 3 Apr 1997 Yer 4.la b 14,0 1% Ash Grave Cement Wes

Plant Report 13 SPiRE Demand Repart 27 Har ?7 - 1§ Har 97
FLOW RATE NRTLBAS CALCIM. .o eett et e ie e e iseeae e, e, FLOV RATE 8R1/L GAS KILM
CFLON BAYE KILH FE. FEED......covereisinsirersinninnss, . e TR U
FLOW SATE CALC. PF.FESD.ooveisreereennnner . TSP UPRRPPR
TIRE YELGH SCALE LEAWR. .........ooo. oL, . . . . . e e e
FLOW SUMMATION FEEDERS. .. .. . L . ST UT TR
RAW NERL TO KILN FEER . L . C .
SHGHOUSE JMLET TEMF. ‘ S L,

MM0.TH OSTOIFLE asSO7SFIL A3L0FID 431370.F11
KILA-HEED 283210.F11  7%1210.F11

e degf bt/ t/h /b CRH CFH

0100 23 162 185.6 0.0 3.5 9.3 112 3/27

1R 36 163 1id.S 0.0 3.4 %4 1 102

2200 28 160 LeL 06 s 4 1 10

BN Y 154 180.3 0.6 1z 9.7 i L0

4500 D8 159 1811 0.0 343 99 1 10z

b:00 237 157 180.1 w5s. 105 9.9 1 102

§:00 236 157 171.3 0.0 152 100 1 162

7100 460 157 -0.2 73,7 1099 1 9

B0 507 153 0.2 26707 1.1t 9.6 0 %0 }_ — Miol A, Ruw #5

9100 49 155 -0.2 13696 1t 97 ¢ 90
100498, 15y 03 . _3m67_ 0L 98 .0, 90 y—t— M23, Rem &5

1:00 a9 51 -0.3 FTT T IR TR 3% 2R B T

17000 B3 157 0.3 2.7 Lol 103 0 9 }5_, Mo, L 46

1300 488 155 3.2 W87 L@ 104 0 90

C T a9 160 02, a5 L3 103, 0 90 } — - M3, Qb

B0 493 155 -0g 0.0 305 107 - G g0

1600 512 156 0.2 0.0 3.4 tLt 0 %0 }_. ~ Mol A, Rue #77

17:00 507 18l 0.7 0.0 5.4 114 0__ 9

[F00_ 4% 167 0.0 1085, 0l 1L .0 qut [ M23, R BT

iy 'y 78 0.00 0.6 0 90

W) s ¢ b I TR SR

£l ol Y ro 0wy 0.0 i 15

3t I U B 0.3 309 00 1 & 4

By e 6 -a3 A I T Wt

T I R S 0550 e Lo
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fish Grave Lement Wes

....................................
....................................

....................................

.......................

................

.........

FLS Avtomation 3 fpr 1997 Ver 4.1a § 16.01.45
Plant Repart 23 SPARE Dexand Report
FLOW RATE HAT.GAS CALCIN........voovei i e
< FLON RATE KILN PFL FEED....ovvvuiiin i,
FLOW RATE CALL. PF.FEED.......0vvivvvnieninnss
TIRE NEIGH SCALE LB/BR................... .
FLOW SUMMRTION FEEDERS.....
RAW HEAL TO KTLN FEED
BAGHOUSE INLET TEHP,
342030, 71 9STOTFLE 465075 FI1  463140.F11  431370.F 1}
KILN-FEED 443210.F11  751210.FI1
feit degf t/h t/h tzh o t/h CFM CFH
0:00 217 6 -0.3 0.4 400 0.0 1 325 3/28
1:00 3 b 0.3 0.0 §.00 0.0 1 36 ’
2:00 399 no-03 .0 0.9 0.0 I 33
3:00 jea 81 -0.3 (U OV S 1 33
4:00 7910 1830 0.0 2.1 0.4 i 8
500 233 17 19y 0.0 2.3 1.4 i 93
6100 36 164 193.4 9.¢ 2.26 128 1 2
7100 3 184 1959 0.0 z.67 11.7 1 92
8:00 137 144 1993 2.0 1,81 1% 1 s
9100 137 141 1988 0.0 2.8 11.3 ] 92
16:04 37 1% N6 0.0 2,75 1.1 0 72
1:00 3 152 3.2 0.0 2,74 11.4 0 2
12300 37 152 20346 0.0 2.7 1.5 0 9t
13:00 38 1% Ui 0. 224 1l.6 0 71
14:00 37 15 100 8.0 174 H.4 ] 91
15300 238 157 1.9 0.0 7% 1.4 b f1
toidd 37 160 b 0.0 2.74 11.4 b 77
17:00 235 e 173 U A A 0 92
18:00 20 145 198.4 0.6 .75 1. 0 7]
19:5 3% 1k 198.% 0.6 .74 6.7 0 2
20:00 33 lal 1982 0.0 .78 I0.Z ] 72
2400 35 163 2W0.9 0.0 7.8a 10F b 7l
20 3 180 19 6.0 1.8} 11 i y2
iy [T VYAt N U R § ? i’
§:00 157 1§97 0.0 43 7 1 72

AGCS2M000173
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GRERATOR'S CURVE

“Curve 15

RAWMERL TO KILK FEED

KILH~FEED
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